dynamic response of cardiac muscle. The early symptoms of circulatory insufficiency in Addison's disease are related more to lack of circulatory response, than to the absolute height of the systolic pressure, and a study of two cases by Hicks and Mitchell in which a modification of therapeutic methods is described, points in this direction. Kraus has in fact demonstrated profound changes in the pituitary gland in Addison's disease, and the experimental work of Muller and Bock [18], and of Heller [5] , as well as that of recent investigations upon the thalamus, e.g. Le Gros Clark, suggests a functional relation between the pituitary and the vasomotor system.L There is strong evidence in favour of an influence of prolan (pituitary sex hormone of Zondek) on the metabolism of both carbohydrate and fat, and of the curative value of prolan therapy in certain cases of pituitary cachexia, at all events, when associated with altered circulatory response to effort. The therapeutic results of the change from prolan to preloban, though favourable, are to date insufficient to form a basis for conclusion.
The University of Adelaide) ABSTRACT.-By cooling fresh suprarenal gland tissue immediately on removal from the animal, and by defatting, and mincing the same at low temperatures, and drying at 370C. with the least loss of time, a preparation is obtained which in daily doses of 3 grm. per os, is effective in restoring a large measure of health to sufferers from Addison's disease.
It is essential that a potent extract of suprarenal cortex be available for (a) restoring the patient sufficiently to enable whole gland treatment to be instituted and (b) to treat any return of abdominal symptoms or circulatory collapse induced by intercurrent illness or failure to retain the whole gland through vomiting.
1 Dr. A. C. Crooke and Dr. D. Russell, in a paper to appear in the Journal of Pathology, state that the number of basophil cells in the anterior lobe of the pituitary gland is reduced to from 1/50th to 1/500th of the normal in cases of Addison's disease.
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Section qf Therapeutics and Pharmacology 933 It is desirable to increase the intake of sodium chloride to 10 to 15 grin. daily. Neither saline alone, nor cortical extract alone produces the same effective result as whole suprarenal gland prepared as above administered per os.
Commercial preparations of whole suprarenal can be entirely without effect. Subcutaneous injection of adrenalin in a phase of weakness may have disastrous results. Trials, using the whole glaDd preparation on normal subjects, further establish the observations of Rowntree, that the gastric musculature is stimulated by injection of whole suprarenal gland. In certain cases, considerable elevation of blood-pressure may also result.
RlsuMIi.-Le traitement suivant des glandes surrenales fraiches donne une preparation capable, en doses de 3 grammes par jour, par la bouche, de rendre une grande mesure de sante aux malades souffrants de la maladie d'Addison. Le tissu surrenal frais est refroidi immediatement aprAs son excision de l'animal, la graisse est enlev6e, le tissu hache A une temperature basse, et desseche A 37°, aussi rapidement que possible.
Il est essentiel d'avoir A sa disposition un extrait cortico-surrenal efficace (a) pour remonter le malade suffisamment pour rendre possible le traitement par la glande totale, et (b) pour traiter les r5cidives des symptomes abdominaux ou le collapsus circulatoire dus A une maladie intercurrente ou aux vomissements qui ne permettent pas de retenir glande totale dessech4e. II THE cases which provided the basis for this therapeutic investigation here reported, were seen in private practice in Adelaide, South Australia, by Dr. C. T. C. de Crespigny and Dr. A. F. Goode, M.B., B.S., respectively. The former has, with one of us (C. S. H.) given a clinical account (from which the case notes here given are taken) before the Australian Association of Physicians, before whom Case I was demonstrated. Having in mind the reported tendency of Addison's disease to spontaneous cure or remission, the facts are presented at this stage (for investigation is still g6ing on) in order that other workers may apply them with a view to establishing the truth more expeditiously; and to allow of possible cure of otherwise hopeless cases.
Caase I.-C. H. An electrician. First seen in January 1930, when aged 28. He then complained of vague feelings of lassitude and weakness, and said that on a recent occasion he nearly fainted while at the lavatory. His past history, heredity, and habits were without significance. On examination he was seen to be a lean, rather pale young man, weighing 146 lb. There were no abnormal physical signs. The urine was normal and the bloodpressure 80/116. Nothing 62/100. There were no organic signs of disease and the urine was normal (limpid, acid, specific gravity = 1020, no albumin or sugar). His reaction to standing up was as follows: He became extremely pale, his pupils dilated, and the lips became livid. His pulse became almost imperceptible. These symptoms were immediate and increased rapidly so that he would have fallen if not supported. He was in the erect posture for about thirty seconds. On lying down again his pulse had not increased above 96, but his blood-pressure had fallen from 64/104 before the experiment to a systolic pressure of 85 mm. Hg. The diastolic pressure could not be measured.
During the next few days his state remained the same. He slept fairly well with the aid of 5 gr. of barbitone. During his waking period he was very restless, tossing his limbs about and sighing like a person who has recently lost much blood. Sudden vomiting occurred sometimes unrelated to food. The daily amount of urine was from 30 to 45 oz.
The bowels acted daily.
On January 12 he vomited about 2 oz. of greenish fluid at 2 a.m. and again at 7 a.m. Immediately afterwards he collapsed. The pulse was almost impalpable and the respiration sighing. He was very restless. The pulse was 100 and regular. He was cyanosed and unable Section of Therapeutics and Pharmacology 935 to speak. He remained in this state, with little change, for some hours. He complained of numb feelings in the arms. After a while he became irrational and more restless.
At 9 a.m. the systolic blood-pressure was 95; the diastolic could not be measured; the pulse was 100. The bed was elevated at the foot, and at 10 a.m. the systolic pressure was 105.
At 10.55 a.m. cortex extract (2 c.c.) was given by injection into the median basilic vein. Within a few seconds his condition became alarming. His face became deathly pale, the pupils dilated, and the pulse almost disappeared but did not increase in rate. The respirations were very shallow, and consciousness was lost. This condition lasted for some three or four minutes, after which he began to revive.
At 2 p.m. he complained of abdominal pain. His temperature was then 100 F. At 9 p.m. another severe collapse occurred. 10 c.c. of cortex extract were injected iilto the glutei, and he gradually improved throughout the night.
The next day (January 13) his temperature was 100. 80 at 8 a.m. Pulse 128 and respirations 20 per minute. The systolic blood-pressure was at 9.30 a.m. 60 mm. Hg, when 10 c.c. of cortex extract was injected. At 2.15 p.m. the b]ood-pressure was 40/80, and at 8.15 p.m. 40/90.
During the next few days he remained in a critical state, but with gradual improvement. He received from 5 to 10 c.c. of extract every day with two or three exceptions. The pulserate varied from 88 to 100, the blood-pressure from 30/65 to 55/90, the daily volume of urine from 18 to 42 oz. Nausea and vomiting were constant and exhausting. On January 15 he vomited 40 oz. of fluid and took only 26 oz. After this the amount of vomitus was rather less. His mind was unclouded, but his exhaustion was intense, and he was unable to be lowered to the horizontal position.
During this time he was given ephedrine gr. J 4-hourly, January 13 to 16 and subsequently adrenalin 30 min. 4-hourly by the mouth. Neither seemed to produce any immediate result.
January 22: Cortex extract 2 c.c. with adrenalin 0-12 c.c. was given intramuscularly. Adrenalin was subsequently discontinued, and uzara 5 gr. t.i.d. substituted.
January 23: Normal saline solution (sodium chloride, 1 drachm to a pint of water) was begun; 32 oz. were given this day. Subsequently this was continued. From 2 to 4 pints were administered daily. The saline solution was taken quite readily.
During the next few days the vomiting gradually lessened, and finally occurred only at long intervals, while the patient's general state greatly improved. On January 29, for the first time, vomiting was absent.
He was receiving cortical extract 3 c.c. daily during this period.
February 2 : On this day the bed was horizontal, and the patient was wheeled outside. He was cheerful and ate with a good appetite. Temperature 96 -8°F. Pulse 80. Respirations 20. Urine 66 oz.; fluids taken in twenty-four hours: 89 oz. including normal saline 42 oz. February 4: Cortex extract 1 c.c. injected and 3 tablets of special B.W. whole gland preparation given orally.
February 5 : Patient vomited; cortex extract 3 c.c. was injected intramuscularly. This was repeated daily. February 9: The patient was raised to a sitting posture but the pulse became very feeble and the systolic blood-pressure could not be registered. The patient looked as if he were dying but soon revived on lying down again.
February 12: Whole gland tablets 20 daily were given before breakfast with cortin 1 c.c. intramuscularly.
February 15: Thirty whole gland tablets daily. Intramuscular injection discontinued.
The patient gradually increased in strength so that he was able to sit up, then to stand, and finally to go for walks without discomfort. He ate well, slept well, and had no gastrointestinal symptoms. He was discharged on March 23 taking 30 tablets daily and about 2 to 3 pints of normal saline. Sphygmobologram = 75% of normal.
In April, patient resumed his duties as an electrical engineer with the Broken Hill Proprietary Smelters at Port Pirie.
Relapse.-Early in May he had an attack of nmild respiratory catarrh. At once he became restless-constantly tossing his limbs about. His colour was " earthy." Nausea was constant, and vomiting frequent, so that he was unable to retain the gland tablets.
He was admitted to hospital on the second day. Cortical extract was injected intramuscularly, 6 c.c. daily.
On the third night after the attack had begun he was delirious and tried to get out of bed several times; but the next day he rapidly improved and was able to go home on the eighteenth day.
The blood-pre88ure was lowe8t on the fifth day when the temperature Wa8 1030. Supplieg of gland are now sent to him monthly. He cycles daily 5 miles to his work, and in November 1934 described himself as " fitter than ever."
A study of blood-pressure changes throughout the twenty-four hours over a period of six weeks proved conclusively that the height of the blood-pressure was closely related to the intake of whole gland, and that the best results were obtained when the dose was divided into four parts given at 8 a.m., 12 noon, 6 p.m., and 9 to 10 p.m.
Special examinations made throughout course of illness.-Skiagrams of lungs and heart showed nothing abnormal; skiagrams of suprarenal regions showed no evidence of calcification.
Fasting blood-sugar, 12.1.34 was 0-115%. 20.6.34: Fractional test meal: stomach empty in one and a quarter hours; no free hydrochloric acid in any specimen.
The electrocardiogram was normal when patient left hospital, and there was no alteration of the T-wave after the climbing of stairs. Ergometer (27.6.34): Right, 85; left, 65. Basal metabolic rate normal.
Attempts to estimate glucose tolerance were defeated by vomiting. Pigmentation: There was none when patient was seen at the beginning of 1932. During his illness definite brownish pigmentation was present on the face, mainly at the sides and upon the neck. The backs of the hands and forearms were also pigmented and upon the forearms were scattered numerous darkly pigmented moles. The patient said that these had become visible only lately, and that they were becoming darker and more numerous. The areole of the nipples were not particularly brown.
The buccal mucous membrane showed pigment in the gums adjoining the upper and lower incisors, but the mucous membrane of the cheeks and palate showed no pigmentation.
Since treatment the pigment has completely faded and the dark line on the gums has almost disappeared (May 31, 1934), the patient's complexion being described as sallow, but with definite capillary coloration over the cheek-bones.
During February the patient demonstrated that he could brush off from his arm on to the bedclothes the dark pigmented spots which had developed during the illness.
Case II.-A. M. P., aged 41, architect; actively athletic, good tennis and golf player; highlystrung, introspective type. History of occasional severe abdominal (umbilical) " cramp," dating from an attack of pneumonia on service in 1918. Otherwise nothing relevant. Bronzing first noticed towards end of summer 1934 and mistaken for sunburn. When, however, patient found it necessary to rest all Sunday following Saturday's tennis, his physician diagnosed the true nature of the bronze pigmentation. Thus this case provides the reverse order of appearance of characteristic symptoms to that in Case I, in which faintness following exertion was a severe symptom before the pigmentation developed.
As in the previous case, recourse was made to cortical extract to combat abdominal crises and circulatory collapse, though it appears that the severity of the former vastly outweighed the latter in this instance. About 10.7.34 an attempt was made to replace injections by orally administered whole gland. Progress was so rapid, and improvement so great that the patient (who never was as prostrate as the patient in Case I) played golf, and did some gardening. This was on 21.7.34 at which date 3 grm. of gland were being administered without cortin. Salt intake had been raised to 10 grm. daily.
The patient, unlike the patient in Case I, showed a tendency to develop abdominal crises, one recurring without warning on 24.7.34. It was completely relieved within ten minutes, the effect beginning immediately. The cause seems to have been over-exertion at golf, etc. After this, 1 c.c. of extract was given daily, together with 3 grm. of gland but the patient did not recover his usual vigour. Predominating symptoms were, lack of appetite, " indigestion," poor sleep, and a return of giddiness on exertion. Finally, to shave himself came to require an effort. By 12.8.34 abdominal spasms appeared and were relieved by injection of 1 c.c. of extract. But depression and the tendency to vomit and signs of abdominal discomfort persisted until 10.30 a.m., 17.8.34, when vomiting became urgent and abdominal pain excessive; 1 c.c. of extract was only partially effective after twenty minutes.
Blood-pressure was about 80 mm. systolic. The administration of whole gland was stopped, and by 6 p.m. systolic blood-pressure = 100 mm. and complete relief was experienced by 8 p.m.
From this point onwards whole gland was replaced by 2 c.c. of extract night and morning. Relief was " indescribable." During the ensuing four weeks on this treatment the patient slept well and the systolic blood-pressure remained at 100 mm. Although there were no signs of abdominal disturbance the patient found that he became readily exhausted by effort, and always noticed a vague abdominal discomfort and giddiness when he had even slightly overtaxed his strength, which was, of course, very limited. It was decided to re-establish the whole gland treatment, beginning with 6 and rising to 17 tablets daily. By 15.9.34 on 2 c.c. extract + 2 5 grm. tablets daily patient felt much improved, notably in respect of reaction to effort, and by 16.9.34 could weed his garden without giddiness, although that symptom returned on 19.9.34 when the dosage of whole gland had reached 3 grm. daily.
The dose was distributed throughout the day and by dropping the last dose of 0-5 grm. at supper, a better result was obtained. Total dose 2 -5 grm.
From 18.9.34 patient returned to his office duties and by 13.10 .34 felt fairly well, but there was a tendency to indigestion and a feeling of " pins-and-needles " every night after dinner for three hours. Stayed at home 23.10.34 quite ill. Stomach upset. On 24.10.34, 3 c.c. of extract were administered at intervals, the blood-pressure being 90 mm. systolic. After three days of three injections each whole gland, being taken simultaneously, the patient felt well again and returned to office. No indigestion and no "pins-and-needles " after food; feeling confident (30.10.34).
From this point onwards there was a steady gain in feeling of well-being, and a better knowledge of exactly how much energy to give out. Patient's colour became almost normal and on 30.11.34 pigmentation had almost disappeared from the gums. The weight has remained constant at list. 31b.
In both these cases the patients manifested complete inability to read a novel, owing to the impossibility of concentrating attention, and the first reading done by the patient in Case I was after two months' treatment, wben he could at first only manage the newspaper. This patient, moreover, although he was cheerful and able to cooperate quite intelligently during the first six weeks of his severe illness, has remembered nothing of what happened during that period.
Treatment.-The potent cortical extract prepared by the method of Grollmann and Firor [4] made it possible to restore the patients in these two cases sufficiently to proceed further with therapeutic investigation. The salt intake was increased by 15 grm. daily, following the work of Harrop and his colleagues [6] . Vitamin C intake was also increased. It became evident that we could not continue with cortical extract, which was costing too much to be of practical value to the patients. Moreover, though the severe symptoms had been suppressed, recovery of normal physical capacity appeared to be unlikely. An attempt to replace the injections by giving adrenal gland (whole) tablets, was followed by collapse within twelve hours. This attempt was nothing more than a repetition of Muirhead's method [9] .
From the blood-pressure chart in Case I (p. 64) it will be seen that under the influence of cortical extract, recovery from the condition of " shock," insisted upon by Harrop [7] as being the true state of affairs, was associated with only a slight rise of blood-pressure which, however, improved steadily from the point at which saline intake began. Dilute hydrochloric acid greatly improved digestion and desire for food.
There appear to be three stages of response to therapy. (1) By means of cortical extract the abdominal symptoms and vomiting and extreme low blood-pressures are favourably influenced. The vascular recovery at this stage is, however, more of partial recovery of some capacity for dealing with changes of vascular loading.
(2) Increased salt intake, by increasing that water content of the body, and especially of the blood, improves the blood-pressure by 50% (in these cases, when cortical extract is given). See, however, Harrop and his colleagues [7] for a contrary view of the action of " cortin." (3) Whole suprarenal gland suitably prepared, in doses of 3 grm. given by mouth, improves both the subjective feelings of physical wellbeing and desire for effort and the capacity for effort. This occurs in the absence of cortical extract. Daily variations in blood-pressure follow the infection of the gland so closely as to require the administration to be spread over the whole twenty-four hours. (4) Whole gland as found in commerce, has no effect on the syndrome. (6) Adrenalin, ephedrin and uzara, had no effect on the gastric symptoms (cf. Muirhead and also Rowntree) which invariably respond to administration of cortical extract. (6) There is sufficient difference both between the qualitative nature of the syndromes, and the therapeutic response obtained in the two cases, to conifirm the opinion that the term Addison's disease is a wide one covering a range of types of "adrenal insufficiency," which advances in therapy will enable us to differentiate. These summarized conclusions must be taken to apply only within the limits of experience of these two cases.
Untoward results of therapy.-It was found that if taken either in a large dose, or in small doses on an empty stomach, the whole gland preparation produced a sense of ill-being ranging from a mere suggestion to severe pain and vomiting (cf. Rowntree). These effects were obviated by distributing the dose throughout the day, giving it after food, reducing it to the lowest compatible with therapeutic efficiency, and where necessary (see Case II) temporarily withdrawing the preparation, and using cortical extract intramuscularly to prevent-or cure-an obvious return of gastric disturbance, however occasioned.
Adrenalin was injected (2 minims, 1 :1,000) subcutaneously during a period of prostration on 13.1.34 (Case I) when cortical extract was being administered. It was a very hot day, and the patient was acting just as though he had lost much blood, possibly because of the demand for increased cutaneous supply. The systolic bloodpressure was approximately 74 mm. Our object was to test the vascular response, and to test Muirhead's observations. The effect was both immediate and alarming. The pulse disappeared except in the carotids. The pupils dilated, and consciousness was lost. The pulse-rate remained unaltered and was counted until the patient recovered, the systolic pressure rising finally to 108 mm. in four minutes.
Since only a very minute amount of the injected adrenalin could have reached the circulation in the first moment following injection, the effect must have been due, either to the presence of some oxidation-product of adrenalin-to which in the circumstances the subject was sensitive, or to vasodilatation caused by the access of minute amounts of adrenalin. That such possibilities exist is shown by the work of Dale [3] , Gruber [5] and, recently, Rein [10] . That the vagus was not involve is proved by the unchanged cardiac rate, and that the effect was not due to cardiac overloading from widespread vasoconstriction is shown by both the unchanged rate and the rapidity of the response. On the other hand, the very fact of the unchanged rate, points to the temporarily complete loss of reflex response to vascular loading in the circumstances. This experience with adrenalin is important, as its use is advocated both by Muirhead [9] and Rowntree [11] as a therapeutic measure.
A five-day trial with twelve medical-student volunteers, taking 3 grm. of whole gland, gave the following results. Blood-pressure rise of 10 mm. and over, in five cases; blood-pressure fall of 5 to 10 mm. in one case, proved to be a case of anterior pituitary dystrophy; this was associated with violent gastro-intestinal disturbance, vomiting and prostration. About 30 minutes after taking the tablets, all the subjects experienced gastric-disturbance, ranging from a very slight degree to one relatively severe, with vomiting, when the tablets were taken on an empty stomach. (cf. Rowntree [11A] ).
One case of obscure muscular dystrophy of thirty-five years' standing showed a rise of systolic blood-pressure of 35 mm. after two days, and 45 mm. after eight days' administration of 3 grm. daily, and maintained this elevated pressure until cessation of treatment, when the blood-pressure fell to normal in twenty-four hours. There were no gastric symptoms whatever. Large doses of adrenalin given by mouth did not affect the blood-pressure, or cause any symptoms.
Preparation of whole gland.--Immediately on removal from the oxen, the glands were placed on ice, and transported rapidly thereafter to the Biochemical Laboratory, placed in a refrigerator, and cooled below zero (about -40 C.). They were defatted manually while cold, as rapidly as possible, and minced at zero, as soon as practicable after the death of the animals. The minced gland was then spread out in a serum-drier, and rapidly dried at 370 C. (about three hours). It was tableted for dosage purposes, but the tablets were broken before use and mixed with jam, which was found to be a good medium to aid ingestion of the rather pungentsmelling material. It was found to keep apparently unimpaired, at ordinary temperatures, in a bottle, for at least 4 weeks. The main supply has been kept at 40 C The first recorded case of the use of whole gland in Addison's disease is by
Lloyd-Jones, 1895 [8] , but an error of diagnosis was believed to explain the improvement found, as the patient died of pernicious aniemia. Bramwell 1897 [1] injected sterile suprarenal juice, and appears to have had good results, for a post-mortem examination (after death from influenza), disclosed atrophied adrenals. Stockton 1898 [14] also reports good results from the eating of fresh suprarenal tissue.
Adams, 1900, reported a case of Fraenkel's in which the patient survived at least 8i years after suprarenal feeding. but in which the cure had been considered to be spontaneous. Simpson 1931 [13] used a Swingle-and-Pfiffner cortical extract which was much less potent than that used in these cases, and found that desiccated adrenal gland, given by mouth, was effective in maintaining the ground gained by the use of the extract. Charpentier 1933 [2] reported, rather incompletely, some degree of success from Muirhead's treatment. Muirhead [9] used too little gland to Dr. S. LEVY SIMPSON said that Professor Hicks' observations were significant in suggesting that a crude preparation of adrenal cortex contained additional factors to those present in the more purified extract that was used for parenteral injection. Some experiments on adrenalectomized rats (Journ. Path. and Bact., 1984, xxxix, 569) that he (the speaker) had carried out in collaboration with Professor Korenchevsky and Dr. Dennison, at the Lister Institute, had shown that injections of cortical extract, although maintaining life, did not produce or maintaini complete normality in the absence of regeneration of the animal's own adrenal or accessory adrenal. His own clinical experience tended in the same direction and raised the question as to whether the cortical extract injected contained all the essential factors. Rogoff had used a relatively crude extract by mouth for some years and some of the material which he had kindly sent to him (Dr. Levy Simpson) had proved beneficial in one case of Addison's disease of moderate severity. (Proc. Roy. Soc. Med., 1934, xxvii, 28). He believed that the abdominal pain produced by some extracts of adrenal gland taken by mouth (and to which Professor Hicks referred) was due to adrenalin. Similar pain was caused by 1 c.c. of 1: 1,000 adrenalin solution by mouth and in collaboration with Dr. G. Vilvandre, he had found (Proc. Roy. Soc. Med., 1984, xxvii, 21) that this was associated with active jejunal contractions.
Althouigh whole gland given by mouth, or adrenalin, or sodium chloride, might have their place in the therapy of Addison's disease, the most reliable measure at present in a real crisis was parenteral injection of a relatively pure cortical extract.
[The report of other papers read at this meeting will appear in the next issue of the PROCEEDINGS of the Section.]
